Notch signaling represses myocardin-induced smooth muscle cell differentiation.
Notch signaling is essential for vascular patterning and response of the vasculature to injury and growth factor stimulation. Despite these findings, the molecular basis of Notch signaling in the vasculature is poorly understood. Here we report that activation of Notch signaling mediated through members of the HRT family of basic helix-loop-helix transcription factors represses smooth muscle cell (SMC) differentiation and expression of genes encoding smooth muscle cell contractile markers. Activation of Notch receptors by Jagged1 or forced expression of the constitutively active Notch1 intracellular domain in C3H10T1/2 fibroblasts inhibited myocardin-dependent transcription of SMC-restricted genes and activity of multiple SMC-restricted transcriptional regulatory elements. Consistent with these findings, forced expression of HRT2 inhibited myocardin-induced expression of SMC-restricted genes and activity of SMC-restricted transcriptional regulatory elements. Moreover, forced expression of HRT2 repressed transcription of multiple SMC-restricted transcriptional regulatory elements in A10 SMCs. The repressive function of HRT2 was not mediated via the capacity of HRT2 to bind SMC CArG elements or by disruption of myocardin-SRF protein complexes. Structure-function analyses of HRT2 indicated that repression required the basic DNA binding domain and additional C-terminal sequence. Taken together, these results demonstrate that Notch signaling represses myocardin-dependent SMC transcription. These data are consistent with a model wherein Notch signaling represses SMC differentiation and maintenance of the contractile SMC phenotype.